Introduction
The EFG at a nuclear probe depends on the nearest charge distribution. Its determination is an excellent tool to study the electron density that depends on chemical composition of materials. A considerable number of cases has been reported for systems with transition metals where either the sign or the magnitude of the electronic EFG are incompatible with the correlation between the electronic and ionic field gradient observed in a large number of pure metals and impurity-host combinations. This suggests that in transition element systems the electronic EFG may be dominated by contributions which do not arise in simple s-p metals. The temperature dependence of the EFG provides a way to study the dynamics of the material structure and some models have been developed which allow to understand the behaviour of the EFG with temperature. The purpose of this work was to enlarge the experimental data basis on EFGs in intermetallic compounds with transition metals.
No equilibrium phase diagram is available for the silver-hafnium system. This system is supposed to be analogous to Ag-Zr and exhibits only two intermetallic compounds of tetragonal structure: the equiatomic HfAg phase (B11, P4/nmm) and the HfoAg phase (CI U, I4/mmm) [ -R(t) 
Experimental details and data analysis
The HfAg and Hf2Ag samples were prepared by argon arc melting followed by appropriate annealing in sealed and evacuated quartz tubes. The powder Xray analysis confirmed the B \ 1 structure of the HfAg sample and the CI U structure of the Hf2Ag sample with some admixture of the HfAg phase. The samples were neutron irradiated in order to produce 1 s ' Hf or airradiated to produce the "'In activity, and annealed to remove irradiation defects. The PAC measurements with 1 s 1 Ta were performed using a standard four BaF2 detector setup with time resolution of 0.8 ns for the energies 134 and 482 keV. A four Nal(Tl) detector apparatus with time resolution of 3 ns was used for the PAC measurements with " 'Cd probes. The room temperature PAC spectra of '*'Ta and 111 Cd probes in HfAg and Hf^Ag and their Fourier transforms are presented in Figure 2 .
The perturbation factor
n= 0 least squares fitted to the experimental PAC spectra, yielded the values of quadrupole frequencies Uq and asymmetry parameters //. Both HfAg and Hf2Ag samples showed evidence of nonrandom orientation of the crystallites, and the PAC data had to be fitted with free sin parameters. 4 K~'] of the temperature dependence ^q(T), the experimental room temperature value of the EFG V zz [10 l8 Vcm~2] and the electronic enhancement factor Q = | V£ p /V™ |. 
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Results
The quadrupole interaction parameters of 181 Ta and 111 Cd in HfAg and Hf 2 Ag are collected in Table 1 . The temperature dependence of the quadrupole frequencies measured in HfAg and Hf 2 Ag phases with 18l Ta and M1 Cd is shown in Figure 3 . For HfAg a linear temperature dependence is observed for both probe nuclei. Also for in Cd probes in Hf 2 Ag the Z/q follows a linear T dependence. The solid lines in Fig. 3 represent fits of
to the data. The values of the slope parameter a are included in Table 1 . For 18 'Ta in Hf 2 Ag, however, only extremely small temperature changes of v Q are observed and can not be fitted either with a linear T or with a T 3 / 2 dependence.
Discussion and Conclusions
Using the quadrupole moment value of the 247 keV state in 111 Cd (Q = 0.83( 13) b) [2] and of the 482 keV state of 18l Ta(Q = 2.36 b) [3] , the experimental values of the EFG at the impurity nuclei were computed from the measured quadrupole interaction frequencies and collected in Thus the host lattice must be subject to different local distortions due to different size mismatch of both impurities. Also a charge screening of the two impurities would be quite dissimilar because Cd +2 or Ta   +3 impurity ions have different charges with respect to the lattice. The magnitude of the EFG ought to be affected by these impurity differences. These effects can also play a role in producing the difference in the temperature dependence of the EFG measured at different probes.
The total EFG V zz is usually written as the sum of the ionic EFG (1 -700)^ --' and the electronic EFG
The ionic contribution is easily determined from the lattice sum calculation of V la ! and the tabulated Sternheimer correction factors (1 -7oc) 17]. The electronic EFG Vf z can be calculated if both sign and magnitude of the total EFG have been measured. Since the sign of the EFG was not determined, the ratio a= I
is introduced as a measure of the electronic contribution to the EFG. In numerous metallic hosts the electronic EFG is strongly correlated to the ionic contribution:
For systems, which fit into this correlation, the electronic enhancement factor o, related to the K so that a 1 -A" |, should be of the order 1-^4. Some transition metal probe-host combinations, however, show larger enhancements in the values of A". The magnitude of the local contribution to the EFG at transition element impurites should be proportional to the occupation of the d-states of the impurity which depends on the density of states of the host. Krusch and Forker observed that the metal probes of the second half of the transition series experience a large enhancement in the EFG's when alloyed with the transition metal hosts of the first half of this series [8] . There are no conspicuously large enhancement factors in the observed EFG's for the transition metal probes of the first half (Hf and Ta) of the transition series, whereas for a normal probe like Cd in Ti, Hf or Zr hosts, the Vf z is negligible [9] .
The values of the electronic enhancement factor a for EFG at Ta and Cd probes in HfAg and Hf 2 Ag compounds are listed in Table 1 . In the a range calculations the uncertainties of the structural data [1] were included and in the case of Cd also both possible probe locations were taken into account. In spite of that, the possible o values in each case do not reach the range compatible with the universal correlation. The resulting low contribution of the electronic EFG in the systems studied is evident.
For most pure and impurity systems a T 3/ ' 2 dependence of EFG was found [10] and was understood as originating mainly from lattice vibrations and thermal lattice expansion [11] . There are, however, cases where a T 3/2 dependence is not observed [4, 12] . 
